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1.0 INTRODUCTICON

This report describes the preliminary design of sampling prograns to
characterize nonpoint collutant transport into selected subestuaries of
Tnhesapeake Bay. The proposed sampling programs are part of a comprehensive
eutrophication study of the Bay sponsored through the cooperative efforts of
the U.S. Envirormental Protection 2gency and the States of Marylard and
Virginia. Specifications for the sampling program described herein have been
coordinated with EPA, the States of Marylard anrd Virginia, and the

consultant that is responsible for the samplirg vrogram on the subestuaries.

DPata collectad fram the nonpoint sampling programs, in conjunction with data

from estuarine sampling programs, will be the basis for calibration and

verificatlon of nonpoint source, stream, and estuarine water guality models.
The data from the selected tributaries and subestuaries with representative
scils and lard use will be used to extrapolate model parameters for the

entire region. The models will be the tools for analyzing nonpoint nutrient
loadings and the impacts of lard use charges and management practices on the

sutrophication of Chesapezke Bay.

The preliminary design of the nonpoint sampling program includes the
recommended period and freguency of sampling, constituents to be analyzed,
sampling techniques, and guidelines for selection of sampling locations.
Trese guidelines refer to the characteristics /(size, soils, land use) of the
sarpled watersheds to insure representation of nonpoint loadings. Prior to
implementation, a detailed design is needed to select specific watershed
sites, sampling equipment, analytical techniques, and quality control
scecifications. The Chesapezke Bay Program has developed standard quality
zentrol specifications; analogous stardards are needed for samplirg
>zuipment and analytical technigues to guarantee valid comparisons of data

zullactad at the different sampling sites.







2.0 GSELECTED WATERSHED AND SUBESTURRIES

Tr2 watersheds and subestuaries selected for the nonpoint sampling program
include the Chester and Patuxent Rivers in HMaryland and the Occoquan,
Fccucson, and Ware Rivers in Virginia. Figure 1 shows the location of these

watersneds and their ocutlets to Chesapeake Bay.

Tre Chester River is located on the eastern shore of Chesapeake BRay and
drains an area of 440 sg mi. The watershed is predominantly agriculture
with Coastal Plain soils and mostly tidal streams. The subestuary has
experienced shellfish and aguatic plant problems, and is undergoing studies
by the State of Maryland.
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ne Patuxent River 1s the largest of the chosen watersheds covering an area
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930 sg mi on the western shore of the Bay. The watershed includes upland

streams, reservoirs, tidal streans, and a long estuary. Both Piedmont and

0

oastal Plain soils are represented in a variety of changing land uses.

3)

rtions of the watershad are heavily urbanized since it is located on the
urcan frirge of the Washington Metrepolitan area. The river experiences
high sediment and nutrient loads that impact the shellfish and finfish
industries. Extensive studies are being conducted by various departments of
the State of Maryland.

The ~ocuoson and Ware Rivers are the Sﬂallcst of the selected watersheds
draining areas of 21 sg mi and 67 sg mi, respectively, on the southwestern
shore of Chesapeake Bay. The Pogquoson is a branching estuary with mostly
marsh, forest, and agricultural lands and some rapidly urbanizing areas.
The Ware River watershed also is mostly tidal with forest and agriculture
lerd use. Residential develcoment is minimal. Both rivers experience high

coliform counts ard problems with septic tank waste. Shellfish beds are

5
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ezad in both subestuaries. The Pogucson River is urdergoing studies by

“ o Jlrzinia State Water Control Ereanch and other state zgencies.
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The Cccoguan River drains 575 sq mi, including a large fresh water
reservoir, before entering the Potomac River. The Piedmont soils of the
Cccoquan support several distinct land uses including forest, agriculture,
high density residential, and commercial. Numerous point and nonpoint
pollutant sources are present in the watershed which has been the subject of

an extensive 208 study including water quality sampling and modeling.






3.0 NCHNPOINT SAMPLING PROGRAM DESIGN

A summary descrivtion of the recommended sampling program is provided in
Table 1. The primary goal of the program is to characterize the nonpoint
~nutrient transport into subestuaries of Chesapeake Bay as part of the
eutrophication study of the Ray. Although the resulting data will be used
for other studies and analyses, the program was specifically designed for
this purpese. Each of the major topics in Table 1 is discussed below.

3.1 Sampling Egquipment

]

me central ccomponents of the sampling program are autcomated samplers

-

esigned to collect either a single volume—integrated sample or discrete

[on

samples by incremental crharges in stage. The choice of a specific sampler
wiL1ll be mede in the final program design. Continuous recording flow (stage)

-

ovide a continucus flow record and indicate the

-
-
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gages at each site wi
time period (or periods) whsn samples are cbtained. FEach site will include
at least two continuous recording rain gages located at or near the sampling

site and upstream within the drainage area of the site.
3.2 Lard Use Sampling Site

Twelve sampling sites are reccmmended in each state distributed among the
five watersheds and specific land uses as described in Table 1. Each
campling site should drain an area of at lzast 200 acres but not more than
1000 acres to insure that pollutant loads measured at the sites are derived
from nonpoint sources alone without the interference of point sources and
instream reactions. Each site should drain one dominant land use to allow

extrapolation of pollutant loadings and mccel parameters.

ing sites include urban
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Table 1. SUMMARY DESCRIPTION OF THE SAMPLING PROGRAM [OR NONPOINT SOURCE
TRANSPORI' ILNTO CHESAPEAKE BAY

Ecuipment: * Automatic samplers actuated by stage
Continuous recording flow (stage) meters

Recording rain gages at sampling site or upstream
Watershed/Land Use Sampling Sites:

Watershed Land Use Sampling Sites

Chester River, MD — 6 sites 1 forest, 1 urban, 1 idle, 2 cultivated
cropland (conservation and conventional tillage),
1" active pasture -

Patuxent River, MD -~ 6 sites 3 urban (residential, comrercial, and indus—

- trial), 1 forest, 1 pasture or idle, 1

cultivated cropland

Occoquan River, VA - 6 sites 1 forest, 1 idle, 2 cultivated cropland
(conservation and conventional tillage), 1
pasture, 1 constructicn

Poquoson River, VA - 3 sites 2 urban {residential, commercial), 1 rural or
idle
Ware River, VA - 3 sites 1 forest, 1 cultlvated cropland, 1 wrban

Sampling Site Size: 200 acres to 1000 acres

Downstream Sites: One dosnstream (main stem) sampling station of same design for
each river.

Constituents: Nitrogen -~ Ammonia, Nitrate/Nitrite, Total Kjeldahl Nitrogen (or
Organic Nitrogen)

Phosphorus -~ Orthophosphate, Total Phosphorus
Carbon - Total Organic Carbon, Carbonate, Bicarbonate
Other — Total Suspended Solids, Total Solids (suspended and

settleable) , Carbonaceous BOD (20 days), COD (optional),
DO (optional), Water Temperature (optional)

All nitrogen and phosphorus constituents measured on filtered and unfiltered
samoles.

Sampling Pericd and Freguency:

TwWo-year sampling period for all storms at each site.
P“PulFbOLS flow and rainfall record for all storms.
Vnlure-intagrated saple (by sampling equipment or in laboratory) for all
storms for constirient analysis.
Setalled sampling for “olWPtograpn Zefinirion for 2 to 5 storms p2r year.
Bimonthly grab sampling of low flows, analyzed for above constituents.
Tnventory and selected sampling of point sources for characterization.






cultivated cropland (conservation and conventional tillage), and
construction. The two dominant soil classifications in the five watersheds
are the sandy Coastal Plain soils (Ware, Patuxent, Chester, Poguoson) and
the Piedmont soils (Cccoguan, Patuxent) with high silt and clay content.
Thus, the sampling sites were distributed sc that the major land use and
soils combinations are represented. In the watersheds where septic tank
problens exist (for example, Poguoson, Ware) the urban or idle land sampling
sites should be chosen to include septic tank areas. The specific sites

within each watershed will be selected in the final program design.

3.3 Downstream Sites

At least one samplirg station 1s needed on the main stem of each river
downstream of the land use sites. This station will be at a point that
drains mixed land uses and will serve to intsgrate the separate nonpoint
source loads fraom each i1and use. For the nontidal portions of the larger
watersheds (that is, Cccocuan, Patuxent), two or three stations will be
needed to quantify instream reacticns. However, existing sampling stations
or previous data micht be used for these purposes. In the Fogueson River
Basin, the site should be replaced with a reservoir sampling site if the
detention of the Harwoods Mill Peservoir is significant with respect to the

entlre travel time through the basin.

3.4 Constitvents

The constituents to be analyzed are listed in Table 1. Nitrogen, phosphorus,
and carbon constituents were selected because the or imary emphasis of
this study is eutrophication. Since Total Kjeldahl Nitrcgen (TXN} is the
cum of ammenia and organic nitrocen, the TKV tast will ke used for organic
‘trogen jince the srmonia cormzonent will be 2nalyzed separatelv.  ALL

SiTrogen and shoschorus constituznts will be zralyzed on both filterad and






unfiltered samples to determine the total and dissolved amounts.

Cther recommended constituents include solids, BOD, COD, DO, and water
terperature. Total suspended solids and total solids (susperded and
settleable) are usually simulated by nonpoint models and are often the basis
for simulating other pollutants. Total solids refers to the total
particulate or sediment content, and particle size analysis (sand, silt,
clay fractions) may be needed if detailed sediment modelirg is executed.

DO, cartonacecus BOD, and water temperature are conventional oxygen related
constitients that should be measured; DO and water temperature are optional
at the watershed sampling sites, but they should be measured at the downstream
sampling stations. COD is usually a more reliable measure of oxygen demand
so it is included as an optional check on BCD values. COD is not often
simulated by water quality models.

Ctrer constituents, such as coliforms and heavy metals may be added to the
. list at the discretion of the states if the data are to be used for analysis

of problems other than eutrcphication.
3.5 Sampling Period and Freguency

The sampling program is recommended for a continous 2-year period, sampling
all storms at each site. Accompanying continuous rainfall and flow records
are required. A vclume—integration method of sampling is reccamended to
vrovide a single composite sample for each storm event at each site. The
volume integration can be done manually in the laboratory or automatically
by the field eguipment, depending on the laboratory and equigment
specifications as determined in the final design. The Chesapeake Bay region

will usually experience 20-25 storms per year reguiring samples.

In z3diticn to the volume-integrated samples, detailed samplirg for two to

Ilve zuorms per year 1s needed at each site to Zefine the shepe of the
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imb of the hydrograph and two to three samples on the falling 1imb.
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roled in detail should also have volume-integrated samples to
irsure the accuracy and reliability of the volume-integration procedure.
Storms for detailed sampling should occur in different seasons, and should
follcew different antecedent dry periods varying from 1 day to 1 to 2 weeks.
This will allcw investigation of varying pollutant accumulation and seasonal

characteristics.

Birontnly sempling of low flows analyzed for the same constituents is needed
t0 characterize pollutant contributions from groundwater. Three to four days
of staple flows should coccur prior to sampling to insure a low flow
corditicn. This sampling may not be possible on some small watershed sites
that expPerlience only stocrm-related runoff without a continuous baseflow.
Sampling major point source discharges will be required if sufficient data
to characterize the discharge are not available on the constituents listed
in Table 1. Minor point sources discharges can be characterized from

industry type, manufacturing process, population (municipal effluent), etc.






1.0 CGUILELINES FOR PRCGRAM MODIF ICATICNS

~e rzconrencded sampling program should be reviewed and integrated with
swxisting or anticipated programs in each watershed to eliminate any
=lication of effort. Sampling stations operated by other state or federal
cencies (for example, USGS, Forest Service) could replace or supplement the
sropssad station if the required constituents are analyzed. Any current
'~str mentad sites should be primary cardidates for the sampling sites as

zoczed ©o 2stablishing new sites for this study.

y considerations require a reducticn in scope, reducirg the
sumter of sarpling sites is better than shortening the length of the

riod. 1If sites are eliminated, all important land use/soils
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:croinations should be representad in the reduced program in order to
crosiZe a besis for extrapolation of parameters to the entire Chesaceake Bay
r=3 o0, Additional economies can be realized by restricting detailed storm
‘acllitograch) sampling to selected sites (as opposed to all sites) with

-spr 2zentative land use and soil characteristics.

e rzcommended sampling program provides a ccmprehensive framework for
tzining the nonpoint source data needed for the proposed eutrophication
study, of Chesapeake Bay. Reductions in the proposed design should be
inirized to the extent possible. As mentioned previously, the final
wrooram design is needed prior to implementation to select specific
~atzrshed sites, sampling equipment, and laboratory and field procedures.
This Zinal Zesign should include input from the sponsoring federal and state
zz=rcles, the modeling consultant, and the contractors for sampling and

zocratory znalyses.






